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- This invention relates to the pre'paration of oil-soluble, metal~containing compositions for an oil of

~ lubricating viscosity and {0 the use of such compositions in jubricants, fuels, functional fluids and agueous
systems. More particularly, the present invention relates to functional fluid composmons which comprise

metal salts of an alkyl phosphoric acid esters.

U.S. Patent 4,514,312 (Root, et al., April 30 1985} in brief comprises a major proportion of a |ubr|cat|ng
oil base grease, especially a low-sulfur lubricating oil base grease and a minor proportion of -an additive
system consisting essentially of a mixture of an oil-soluble, sulfur-free organic compound and an oil-
insoluble, sulfur-free inorganic compound. The oil-insoluble, sulfur-free -inorganic compound component of

. the additive system employed can be any of the oil-insoluble; alkali metal or alkaline earth metal salts of a

phosphorus acid and mixtures thereof. _ _ .

"~ In U.S. Patent 2,409,774 (Mack, et al., October 22, 1946) phosphoric acid ester salts of polyvalent
metals are prepared for use as siccatives in drying oil preparations, lacquers and varnishes, as bodying -
agents for lubricating olls or greases and as fungicides for admixture to paints or for the impregnation of
cloth. The polyvalent metals are selected from lead, manganese. zinc and cobalt. Other polyvalent metals
are aluminum, calcium, cerium, copper, iron, vanadium, mercury, chromium, and nickel. The lattsr group of
metals are less efficient as siccatives.

In U.S. Patent 2,416,985 (Farrmgton. ot al., March 4, 1947), the dispersion of polyvalent metal salts of
substituted oxyacids of phosphorus in hydrocarbon oils, such as mineral lubricating oil, imparts new,
unpredlctable and highly desired properties to the -composition. These new properties render the com-
pounded oil particularly useful for various purposes. The principal advantages of the compounded oils of
this invention lie in the increased resistance to deterioration at high temperatures.

This invention is directed towards the preparation of novsl, metal-containing compositions and to the
use of 'such compositions in lubricants, fuels, functional fluids and aqueous systems. These composutlons .
have utility as high torque exireme pressure agents. '

In accordance with the invention there is provided a method of preparing an oil-soluble, metal-
containing high torque, extreme pressure agent for a lubricating composition which comprises reacting

(A) a compound of the formula ROH, wherein R is an aliphatic group containing from 3 carbon atoms up

" fo about 50 carbon atoms with
(BY a ‘sulfur-fres, phosphorus-containing agent to form an intermediate, and then further reactmg said
intermediate with _ :
{C) an oxide or hydroxide, or a combination of an oxide and hydroxide of a metal selected from alkaline
earth metals, tin, silicon, boron;, zinc, molybdenum, manganese, nickel, cobalt, copper titanium, vana-
diurn, tungsten, zirconium and iron in the presence of

- (D) a catalytically offective amount of a proton source selected from carboxyhc acids containing up to 4
carbon atoms, nitrogen-containing acrds. sulfur-contalmng acids, - halogen acids, water and mixiures
thereof.

Various preferred features and embodiments of the invention are described below.

The metal-containing compositions of the present invention may be .prepared by reacting. (A), a
compound of the formula ROH, with (B), a sulfur-free, phosphorus-containing agent to form an intermediate

- and then further reacting the intermediate with’ (C) a metal-containing compound in the presence of a

catalyst (D). :
Mono- and di-alkyl esters of phosphonc acids and their amine salts have found use in a variety of
lubricant applications. The use of metal phosphate salts in lubricant additive technology, extreme pressure

_antl-wear agents has been quite limited. The main reason for this appears to be difficulty in preparing oil-

soluble salts. Most of the metal salt chemistry reported in the literature involves the use of either metal
carbonates .or a double decompositlon procedure. Metal oxides have. also been employed in certain

-_"mstances but, besides- alkaline earth metal- oxides, their use has been severely limited. In selected cases,
.'where it was possrble to use ‘metal oxides. they: were converted (in situ) into metal acetates by the use of
- acetic acid as a solvent or a co-reactant.

Due to the interest in evaluating metal salts in general and zinc salis .in particular in lubricants,
development of an. mexpenswe and easy procedure for preparing such salts was considered. During

" attempts to achieve thrs we found that zinc salts can be easily prepared by reacting alkylphosphoric acid
. esters with zinc oxide usmg water as a promoter. In some cases use of a catalytic amount of acetic acid

was also warranted to affect salt formatron
The phosphoric acid esters are usually prepared from alcohols or alkyl phenols and phosphorus

pentoxide.
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Reactant (A)

Reactant (A) is a co’rhpodri& of"the-_fdi'n_iuia ROH wherein R is an aliphatic group containing from 3

" carbon atoms up to about 50 carbon atoms.”. * .

. As used herein, the term "hydrocarbyl griOup"' denotes a radical having a carbon atom directly aftached

. to'the remainder of the molecule and having. predominantly hydrocarbon character within the context of this

" invention. Such groups include the following: -

10,

25

(1) Hydrocarbon groups; that is, aliphatic (8.9, 'alkyl or alkenyl), alicyclic (e.g., cycloalkyl or cycloal-

' _.ke_nyl), a_rOmatic_:, aliphatic- and alicyclic-substituted _aromatic, aromatic-substituted aliphatic and alicyclic
~radicals, and the like, as well as cyclic radicals wherein the ring is completed through another portion of the
_ molecule (that is, any two indicated substituents which, in the context of this invention, do not alter the

predominantly hydrocarbon character ‘of the radical. Those skilled in the art will be aware of suitable

' - substituents; examples are halo; alkoxy, hydroxy, alkylthio, carbalkoxy, nitro and carboxyl.

Terms- such as “alkyl “hydrocarbori-based group,” "aliphatic hydrocarbon-based group,” "aryl

_ﬁydrogafbpn-baged group™ and the like have meanings analogous 1o the above with respect to alkyl,
' aliphatic and aryl groups andthe like. =

P(efe_rably;'the hj{drocarbon-based gfqups_ih'the c_ompositibns of this invention are free from acetylenic

" unsaturation:

The alcohols ROH which can be ;.ﬁti!i_ze'é 1o form the desired intermediate include well-known mon-

_ohydﬁc-:_'j_al_t:ohois. These monohydric alcohols may be primary as well as secondary alcohols and also can
" ‘be mixtures ‘of primary’ and secondary - alcohols. The alcohols can be straight-chain, branched-chain or
hetero atom-containing aicohols. This latter class of alcohols is also known as functionalized alcohols.

" The preferred monohydric alcoholshre primary or secondary aliphatic alcohols, such as alkenols and

. é_lk'anols of from about 3 to about 50 carbon _atoms;-prefer_ably from about 5 to about 28 carbon atoms, and
“fnost preferably from about 5 to 8 carben .atoms. Mixtures of alcohols can be utilized provided that the total

C "n'u'mbe_r of _carb_on atoms in each R group i$ no more. than about 50 carbon atoms. More preferably, each R
- -'group is derived from a monohydric alcotiol containing at least 5 carbon atoms. Suitable alcohols include for
" example, n-propanbl, _isopropanol, n-butanol, 2-butanol, 2-methylpropanol, n-pentanol, 2-pentanol, 3-pen-

| 0.
" isooctanol, 2,2-dimethyl-octanol, -nonanol, decanol, isodecanol, dodecanol, tetradecanol, hexadecanol, oc-

“tanol, 2-methylbutanol, 3-methyl-2-pentanol, n-hexanol, 2-hexanol, 3-hexanol, 2-methyl-2-pentanol, 4-methy-

2:péntanol,” 4-methyl, 3-pentanol, cyclohexanof, methylcyciohexanol, heptanol, 2-ethyl-hexanol, n-octanol,

. -_:'_ﬁ.'tadgcgnOI, oleyl alcohol, linoleyl alcohol,’ .Iin_dlé_nyl ‘alcohol, phytol, myricyl alcohol, lauryl alcohol, myristyl
“alcohbl, csty! alcohol, stearyl aicohol, beheny! aicohol, etc.

The monohydric alcohols can also be aryl-substituted alcohols wherein an aliphatic chain has a pendant

y .. 'éh{'l_"g’fbt_:p-. RépréSen’t_éﬁ_Ve‘_ of ﬂiié-:’clasjs":_df-algchdls are benzyl alcohol, phenethyl alcohol, sec-phenethyl
- .alcohol, 1-ph'enyl-1_-propanol,.'_2-ph'eny_l'-_f1_.'-'|_)fro_pfanp_l, .3-phenyl-1-propanol, 1-phenyl-2-propanol, 2-phenyi-2-
- propanol, diptienylcarbinol, triphenylcarbinol, and cinnamyl alcohol.

- ‘Commercial _al'c;ohols_. {mixtures) are contemplated herein, and these commercial alcohols may comprise

* minor amounts of alcohols which although not specified herein do not detract from the major purposes of

,__"this invention. Higher synthetic ‘monchydric alcohols of the type formed by the Oxo process (e.g., 2-

- ‘ethylhexyl), the aldol. condensation, or by organoaluminum-catalyzed oligomerization of alpha-olefins
{especially ethylene), followed by oxidation, also are useful. :

Examples of some preferred . monohydric alcohols and alcohol mixures suitable for forming the

" compositions of the invention include .t:ommei'cially-available’ nAlfol® alcohols marketed by Continental Oif

- Corporation. Alfol 810 is a mixture containing ‘alcohols consisting essentially of straight chain, primary
. alcohols - having from 8 to 10 carbon atoms. The Alfol 20+ ‘alcohols are mixtures of Cig-Czs primary
- - ---alcohols. having mostly, on an alcohol basis, Czo aicohols as determined by GLC (gas-liquid-chromatog-

raphy).. The .Alfol 22+ alcohols -are C13-Czs primary alcohols having mostly, on an alcohol basis, Cz2

.. alcohols. Thess Alfol alcohols can' contain a fairly large percentage (up to 40 percent by weight) of paraffinic
Csa '
- Another _'e_xar_r'\plel'of-.a"comme(ci_auy-a\'lai_l'abl'e- alcohol mixture is Adol 60 which comprises about 75
. -percent by weight of a straight chain Coz primary alcohol, about 15 percent of a Czo primary alcohol and
 about 8 percent of Ciz-and Cz4 alcohols. Adol 60 is marketed by Asland Chemical.

compounds.which can be removed before the esterification reaction if desired.

A variety of mixtures of moriohydric fatty alcohols derived from naturally occurring triglycerides and

55 ‘tanging i chain length of from Cs to Grs are,available from Procter & Gamble Company. Theso mixtures
.~ -contain various’ amounts. of fatty alcohols ,péntainir}xg mainly 12, 14, 16, or 18 carbon atoms. For example,
- CO-1214 is a fatty alcohol mixiure containing 0.5 percent of C1o alcohol, 66.0 percent of Cs2 alcohol, 26.0

< percent of Gis alcohol and 8.5 percent of Cre. aleohol.
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_ _'.'.":_}_\héther-.glrodp of commercially évailab!e_"mixﬁ;res- include the "Neodol” products available from Shell
: .__ct.y__:e'_m__i'c;al Co. For example, Neodol 23 is a mixture of Ci2 and Cis alcohols; and Neodol 45 is a mixture of
Cis and Cys alcohols. - R o S

- Exarnples of preferred. branched chain moriohydric alcohols suitable for use in the present invention

- -

m_éh.i,_d.'e’,,_jf_.oi'"_examplé,' commercial ‘tridecyl alcohol,-'correspbnding in large part substantially to the formula:
GHsCH; GH(CHs )CH(CHa)CH(CHs)GH(CHs )CH2 CH2 CHo OH

:b;épéyed'_by'_'th_é 'dxp 'prdce_'ss'a'ﬁd-_Wh.i'c_:h"is' avéi@able from Exxon Corporation, hexadecy! alcohol prepared
by the Oxo process, 12-methylpentadecyl alcohol, 6-methyldecyl alcohol, 8-sthyltetradecyl alcohol, 5,6~

dipropyldecy! alcohol as well as mixtures of these alcohols.

‘The functionalized alcohols contain’ hetero afoms; that is, radicals which, while predominantly hydrocar-
bon in character within the context of this invention, contain atoms' other than carbon present in a chain or
- 1ing otherwise composed of carbon atoms..S'Uitable hetero atoms will be apparent to those skilled in the art
16° “and include, for-example, nitrogen, oxygen, phosphorus and sulfur.

B _'A'_Iéoh'_ols wherein the R group contains a hetero moiety are exemplified by the following: 4-mor-
. pholineethanol, 2-pyridineethanol, pyridinemethanol,’ 1-pymrolidinesthanol, pyrrolidinemethanol, hydrox-
" yethyldcrylate, hydroxymethylacrylamide, hydroxyethylacrylamide, hydroxyethylaminé. and hydroxy alkyl
. phosphonates. :
Also contemplated in this invention are glycol ethers that contain both an ether and an alcohol group in
'a single molecule, such as polyethoxylated and polypropoxylated alcohols. The following glycol ethers are
available from Union Carbide: ' :

w

25 Methyl CELLOSOLVE CHs0CH2CH: OH
CELLOSOLVE Solvent C2HsOCH2CH2 0H *
Buiyl CELLOSOLVE Ca+Hg OCH2 CH2OH
Hexy! CELLOSOLVE CsH13OCH2CH2OH
Methyl CARBITOL CH3a OCH2CH2CCH2CH2 OH
30 CARBITOL Solvent - CaMs OCH2CHz2 OCH2CHz OH
Butyl CARBITOL C4Hs OCH2CH20CH2 CH20OH
Hexyl CARBITOL CsH;2OCH2CH2OCH2CH2OH
UCAR Solveni LM CHg OCHCH(CH3)OH
UCAR Solvent 2LM CH3 OCHz CH(CHs)OCH2 CH(CH3)OH
o5 Methoxytriglycol CHa OCH2CHz OCH2 CH2OCH2 GH20H
Ethoxytriglycol C2Hs OCH2 CH2 OCH2 CH2 OCH2 CH2 OH
Butoxytriglycol C1Hy OCH2CH2OCH2 CH20CH>CH: OH
1-Butoxyethoxy-2-propanol | CaHsOCH2CH2 OCH2CH(CH3)OH
PROPASOL Solvent B C+Hs OCH2 CH(CH3)OH
~ PROPASOL Solvent P CsHy OCH2GH(GH3)OH
Ethoxylated nonyl phenols are also contemplated in the practice of this invention. A preferred class of
compounds is the Tergitols available from Union Carbide having the following structure
45

,____—o-———(cnzcnzo)a———-ﬁ
Cofl1o -

where n is from 4 to 13.
55
Reactant (B)

Reactant (B) is a sulfur-fres, phosphorus-containing agent which is pfeferably selected from phosphorus

4
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~ oxidation source such as oxygen or air.
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pentoxide, phosphorus halides, pho‘spho’r_ﬁé ox;iha_iide, elemental phosphorus and mixtures thereof.
When elemental phosphorus or phosphorus halides are employed, it is desirable to have present an

“The preferred phosphorus halides smployed éra either phosph'orus trichloride or phosphorus pentach-

toride. The preferred phosphorus oxyhalide is phosphorus oxychloride.

An intermediate is formed by reacting’ Reactants (A) and (B) together. Gonveniently, roactant (A) is

.charged to a flask and Reactant (B) is.added ’_chérein. The temperature of the mixture can be from about

20° centigrade up to the boiling point of Reactant (A), or any solvent or diluent that may be employed. A
reaction occurs immediately as eviden'ced b_y: an increase in temperature. The intermediate thus formed is a

- pixture of products: . _

The molar ratio of Reactant (A) to Reactant (B) is 'gen'era“y from 1 to 0.5 up to 5:1. A preferred ratio is 3:1.

| Reactant (C)

~Reactant (C) isa metal-contaihir_x_g-_c_bmpbﬁnd; The metal-containing compound is employed as either an
oxide, hydroxide or a combination of both. Metal-containing compounds that can be used in this invention

" - are alkaline earth metals, tin, silicon, boron; zinc, molybdenum, manganess, nickel, cobalt, copper, titanium,
.. vanadium, tungsten, zirconium and iron. -

a0 -
- Reactant (D)

. 26

The alkaline earth metals of interest are magnesium, calcium, strontium or barium.

" A catalyst, Reactant (D) is used in forming the desired products of this invention by the reaction of the

intermediate with Reactant (C). The cata_ly'st'Of_this invention is a proton donor. The following proton donors

have utility in this invention: water; halogen acids, such as hydrochloric acid; nitrogen-containing acids, such
as nitric acid; ' . :

sulfur-containing acids, such as sulfuric -acid- and sulfurous acid; and carboxylic acids containing up to 4

- carbon atoms, such as formic acid; aceftic acid-and propionic acid.

- 30
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_ The products of this invention are formed by reacting the intermediate with Reactant (C) preferably
wherein there is-about 1 equivalent of ph_o'splj.'otus t0 0.25-2 equivalents of Reactant (C). For the purposes of
this invention, an equivalent of phosphorus is calculated as follows:

One _equivale'n'ﬁ"_“:wiéight of phosphorus =
n'e.\itr'ali:.i__'a_"t__idh' No. to bromophenol blue

" Also, for the purposes of this invention; one. equivalent 6f ‘a metal is equal to the molecular weight of that

metal divided by the valence of the nmetal.ion. Magnesium has an equivalent weight of 12 (24 divided by 2).

" The intermediate is added to a'feaqt_idﬁ"ﬂask;éloﬂg with diluent oil and/or solvent, the catalyst (D) and
" Reactant (C). The contents are heated to a sufficient temperature to induce reaction. When the reaction is

complete, water and Gther volatile components are.removed by distillation. The contents are filtered to give
the desiréd product. : . R

. The reactions of -this invention may be carried-out in the presence of a substantially inert liquid
solvent/diluent medium. This solvent/diluent medium desirably serves to maintain contact of the reactants

‘and facilitates control -of the reaction temperature.- Examples of suitable solvent/diluent media include

 aliphatic ‘and -aromatic hydrocarbons. as: benzene, tolusne, naphtha, mineral oil, hexane; chiorinated hy-

drocarbons as dichlorobenzene, and heptylchloride; ethers as methyl n-amylether, n-butylether.
As used in the specification and the appended claims, the term "substantially inert” when used to refer

‘to solvents/diluents, and the like; i$ intended. 16 mean that the solvent/diluent, etc., is sufficiently inert to

chemical or physical change under the conditions in which it is used. In addition, it should not materially

interfere in an adverse manner with the preparation, storage, blending and/or functioning of the composi-
tions, additive, compound, sic., in the’ cpﬂ.tekt of the invention's iptended use. For example, small amounts
of a solvent/diluent, etc., can underge minimal reaction or degratiation without preventing the making and

using of .the invention as described herein. in’ otfier words, such reaction or degradation, while technically

" discernible, would not be sufficient 1o, 'dét_éf th.e_'practi'c'al worker of ordinary skill in the art from making and

" using’ the invention for its intended _purposes. "Substantially inert” as used herein is, thus, readily
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-. - understood ‘and appreciated by those of ordinary skill in the art. _
. Asusedin the specification and the appended claims, the term "solvent/diluent medium” is intended to
o i__ncmd_e,thdsa solvent/diluent media in which-each of the reactants are independently soluble or stably
.~ digpersible. The term "stably dispersible™ as used in the specification and the appended claims is intended
5 'to mean a composition (e.g., a single c_ompo_und_, a mixture of two or more compounds, etc.) capable of
biai'rig :di'sperse}d in a given medium to an extent which allows it to function in its intended manner. Thus, for
-~ example, where a composition is prepared by. a reaction in an oil, it is sufficient that the reactants be
. capable of being s_uspendéd in the oil in a mannér sufficient to aliow the reaction to occur and the formation
. of the composition. Thus, the term "solvent/diluent -medium” is understood and can be used in a
‘i conventional manner by those of ordinary skill in theart.
" The compositions of this invention may be used as a lubricant additive. However, the compositions
~ sometimes .may be accompanisd by the jormaﬁbn of by-products and/or excess solvent/diluent medium
. - which may lessen its commercial appeal. Accordingly, these undesirable by-product and/or excess of
. '-_undésiiad solvent/diluent medium can be separated from the compositions of this invention by techniques
.15 - known in the art; eg., filtration, evaporation’ (6.9, stripping), eftc., to obtain a more desirable product.
Alternatively, if the solvent/diluent medium s, for example, a lubricant base suitable for use in the
lubricating compositions of this invention, the product can be Ieft in the solvent/diluent medium and used to
‘form the lubricating compositions as described below. .
. The following' examples illustrate the preparation of the metal salts of the substituted phosphoric acid

-] com'positio_r'\S which are useful in the prasent invention. Unless otherwise indicated in the following examples

. and elsewhere in the.spscification and claims, all parts and percentages are by weight, and all temperatures
- are in degrees centigrade. - '

" Example 1~

.~ “lso-octyl aicohol (2340 parts, 18 moles) is charged to a S-liter, 4-neck flask that is fitted with a stirrer,

. thermowell and a reflux condenser. Stirring ‘is begun and 852 paris phosphorus pentoxide (8 moles) is

_ added beginning _at room.t_emp_e_raturé_ over a period of 3 hours. The addition is such that the temperature

* does ot ‘exceed 65° C. After addition is complete the contents are heated to 90° C and maintained at that

40 temperature for 3 hours. 30 paris of asiliceous filter aid is added, and the contents of the flask are filtered.

*The filtrate has'a % phosphorus ‘content of 12.4, an acid neutralization number to bromophenol blue of 192
and an-acid neufralization nurnber. to phenoliphithalein of 280.

R Example 2

' The same procedure as Example 1 is followed except that 1224 parts (12.0 moles) of 4-methyl-2-amyl
alcohol ‘and 569 phosphorus pentoxide (4 moles) ar_e'employed. The product obtained has a neutralization
" nuimber to bromophenol blue of 235 and a neutralization number to phenolphthalein of 318.

% ‘Example 3

P 'The.procedUre of Example 1 is fd_llowed & cebt that 216 parts isopropy! alcohol (3.8 moles), 551 parts
 4-methyl-2-amyl alcohol (5.4 moles) and 426-part_s'-ph05phoru$ pentoxide (3 moles) are employed. The

" ‘product obtained has a % phosphorus of 13.6, an acid neutralization number to bromophenol blue of 185
- 45 - and an acid neutralization number to phenolphthalsin of 369.

__ExamMQ__«.i'.

7. The procedure of Example 1 is followed except that 780 parts 2-ethylhexanol (6 moles) and 284 parts
* . 50 ‘phosphorus pentoxide. (2 moles) are employed. The product obtained has a % phosphorus of 12.4, an acid
SR -rie__u_'tr'alliation-.numbar_-to' bromophenol blue of 200 and an acid neutralization number to phenolphthalein of

U Bxamples . . .
i .. The procedure of Example 1'is followed ‘except that 311 parts of 2,2,4-trimethyl-1 -pentanol (2.39 moles)
. and. 114 parts phosphorus _pentoxide (0.8 moles ‘are employed. The product obtained has an acid
" peutralization number to bromophenol blue; of 215 and an acid neutralization number to. phenolphthalein of
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. Example

. "The procedure of Example 1 is followed except that 500 parts isooctyl alcohol (3.85 moles), 500 parts
© 7 :Aifol 810 (3.47 parts) and 350 parts. phosphorus pentoxide -(2:44 moles) are employed. The product
R obtained has an acid neutralization number to’ bromophenol blue of 204 and an acid neutralization number
* to phenolphthalein of 278. e
" The following examples exemplify the reaction of the intermediate with component (C).

- Bxamplé 7

. . Charged fo a 2-liter, 4-neck flask is 278 parts of the material obtained from Example 1 (1 equivalent),

" ."200 parts toluene, 130 parts mineral oil, 1 part acetic acid in 10 parts water, and 45 parts zinc oxide (0.55

" équivalents). The contents are heated to 60-70° G and held for 2 hours by which time all the zinc oxide

. _.'..goes into solution. Volatiles are vacuum stripped t0:120°C and 4 kPa (30 torr). The contents are filtered
. "using a siliceous filter ald. Analyses: % zinc 8.68, % phosphorus 7.03. '

" Example 8

-~ Charged to a 1-liter, 4-neck flask is.268 parts of the material from Example 1 (1 equivalent), 170 parts
_toluens, 130 parts mineral oil, 1 part acetic acid.in 10 parts water and 24 parts magnesium oxide (0.6
' - ‘equivalents). The contents are stired and heated to 60°C for 2 hours while maintaining a refiux and
" removing waiter through a Dean Stark trap: The contents are then vacuum stripped to 130° G at 2.7 kPa (20
26, torr) and filtered using asiliceous filter aid. Analyses: % magnesium 2.52, % phosphorus 5.93.

o Exarple 9

. Charged to a 2-liter, 4-neck flask are 478 parts of the material from Example 2 (2 equivalents), 361
30, - paris”mineral oil, 400 parts.toluene, 2 parts” acetic acid in 20 parts water and 82 parts zinc oxide (2
. : ‘equivalents). The contents are stirred and heated to 60°.C and held at this temperature for about 3 hours.
“The-contents are then vacuum stripped to 70~ C to 2.7 kPa (20-torr) and filtered using a siliceous filter aid.

: "iiThé_énajyséQg. are: % zinc 7.'2."%"ph'os'ﬁhprx;S""S,SS; L

Example 10

Charged toa 1-liter, 4-neck flask are: 303partsof the material from Example 3 (1 equivalent), 200 parts

 toluene, 144 parts diluent oil, 1 part acefic acid. in"10 parts.water and 45 parts zinc oxide (1.1 equivalent).

- "The contents are stirred and heated t0-60-70°.C and held for 2 hours. The contents are then stripped to
0. :70*C at 2.7 kPa (20 torr) and filtered - using a silicoous filter aid. The. analyses are: % zinc 9.07, %

:-"_"'._Qho.'_;s__'phgrus. 979.
. “Example 11

.. 45’ Charged to a 2-liter, 4-neck flask are 560 parts of ‘the material from Example 4 (2 equivalents), 156
™ parts mineral oil, 200 parts toluene and 80.2 parts, zinc oxide (2.2 equivalents). The contents are heated to
" 80°.C with stirring-and later to reflux to remove. water by azeotropic distillation. The contents are stripped to
. 100°C at 3.3 kPa (25 millimeters of mercury) and filtered using a siliceous filter aid. The analyses are %
. 'zing 9.14, % phosphorus 7.99. - S, .

a -:.Exé@hble_.i-z '

.~ Charged to a 2-liter, 4-neck flask. are 421" parts of the material from Example 5 (1.61 equivalents), 250
¢ - -7 parts'toluéne, 121 parts mingrai oil and 75.parts zinc oxide (1 82 equivalents). Stirring and heating is begun
55°"and 2 parts acefic acid in 20 parts water is added, and the temperature is increased to 70° C and held at 6
- hours. The contents are vacuum stripped to'110° C at 4 kPa (30 tom) and filtered using a siliceous filter aid.
+ “The elemental analyses are % zinc 10.6, % phosphorus 8.39. '
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. .Example 13

Charged to a 3-iter, 4-neck ﬂask are 550 parts of. the materral from Example 6 (2 equivalents), 400
parts toluene, 264 parts diluent oil, 84 parts zinc oxide (2 equlvalents) and 2 parts acetic acid in 20 paris

. water. Stirring and heating is begun and the contents are heated to 80° C and held at this temperature until

all the zinc: oxide is reacted. The contents are vacuum s’mpped {0 130°C_at 4.7 kPa (35 torr) and filtered

~using a siliceous filter aid. The ‘analyses are, %.zinc.7.6, % phosphorus 6. 9.

As prevrously indicated, the oil-soluble; metal-contammg compositions of this invention are useful as
additives for lubncants They are partlcularly useful as ‘oxidation “inhibitors, corrosion inhibitors, rust

- inhibitors, and extreme pressure anti-wear agents in ‘gear and bearmg lubricants. They can be employed in
a variety of. lubricants” based on diverse oils of lubrrcatmg viscosity, including natural and synthetic
lubricating and grease. oils and mixtures thereof. These lubricants -include crankcase lubricating oils for

spark-ignited and compression-ignited intemal combustlon engines, mcludmg automobile and truck engines,

_two-cycle- engines, aviation piston engines; marine and railroad diesel engines, and the like. They can also

be used in gas engmes stationary power- engmes and turbmes and the like. Also automatic transmission
fluids, transaxle lubricants, gear lubricants, metal-workmg lubricants,’ hydraulic fluids and other lubricating
oil, grease c0mposmons -and- aqueous systems can also benefrt from the incorporation of the subject

: addltlve

~“Natural oils mclude ammal orls and. vegetable orls (eg ‘castor, lard oil), liquid petroleum oils and
hydrorefined solvent-treated or acud-treated mmeral lubricating ‘oils of the paraffinic, naphthenic and mixed

- paraffmlc-naphthemc types. Oils of lubrrcatmg vrscosrty denved from coal.or shale are also useful base oils.

Synthetrc lubricating . oils include hydrocarbon oils. and halo-substituted hydrocarbon oils such as

"‘polymenzed and mterpolymenzed olefins [eg polybutylenes, polypropylenes, propylene-isobutylene
f .copolymers, chiorinated - polybutylenes poly(1-hexenes) poly(1—octenes) poly(1-decenes)]; alkylbenzenes
: (eg dodecylbenzenes, ,tetradecylbenzenes, dinonylbenzenes, - d|(2-ethylhexyl) benzenes]; polyphenyls.
{e.g.. brphenyls, terphenyls alkylated ‘polyphenyls); and alkylated dlphenyl ethers and alkylated diphenyl
 sulfides and the derrvatwes, analogs-and homologs thereof

Alkylene oxide polymers and mterpolymers and derrvatlves thereof where the terminal hydroxy! groups
have been m0dlfl9d by esterification,. etherification, - efc., constltute another class of known synthetic
lubricating oils. These are exemphfred by. polyoxyalkylene polymers prepared by polymerization of ethylene
oxide or propylene oxide, the alkyl and aryl- ethers™of these polyoxyalkylene polymers (e.g., methyl-
polyrsopropylene glycol ether having an average’ molecular welght of 1000, diphenyl ether of poiyethylene

‘glycol having a molecular weight of 500-1000, diethyt ether of ‘polypropylene glycol having a molecular

weight of 1000-1500); and mono- and polycarb_oxyhc asters thereof, for example, the acetic acid esters,

‘mixed Cs-Cs fatty acid esters and Gi3 Oxo acid diester of tetrasthylene glycol.

~ Another suitable class of synthetic lubricating oils- comprises the esters of dicarboxylic acids (e.g.,
phthalic acid, succinic acid, alkyl succinic- acids and alkenyl .succinic acids, maleic acid, azelaic acid,
suberic acid, sebacic acid, fumaric acid, adipic acid, linoleic acid dimer;, malonic acid, alkyimalonic acids,

“alkenyl malonic acids) with a variety of alcohols (e.g., butyl alcohol, hexyl alcohol, dodecyl alcohol, 2-
: _ethylhexyl ‘alcohol, ethylene glycol, diethylene glycol monoether, propylene. glycol). Specific examples of
these esters include dibutyl adipate, di(2-ethylhexyl) sebacate, di-n-hexyl fumarate, dioctyl sebacate,

diisooctyl azelate, diisodecyl azelate, dioctyl phthalate, didecyl phthalate, dieicosyl sebacate, the 2-
ethylhexyl diester of linolsic acid dimer; and the complex ester formed by reacting one mole of sebacic

~ -acid with two moles of tetraethylane glycol and two moles of 2-ethylhexanorc acid.

. Esters useful as synthetic oils also include those made from Cs to Ci2 monocarboxylic acids and
polyols and polyol ethers such as neopentyl glycol trlmethylolpropane, pentaerythritol, dipentaerythritol and’

: E tripentaerythritol.
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Silicon-based oils such as the polyalkyl- polyaryl- polyatkoxy-, or polyaryloxysiloxane oils and silicate

“olls comprise another useful class of: synthetrc lubricants; they include tetraethyl silicate, tetraisopropy!

silicate, tetra-(2-ethylhexyl) silicate, tetra-(4»-methyl-z-ethylhexyl) silicate, tetra-(p-tert-butylphenyl) silicate,
hexa-(4-methyl-2-pentoxy)disiloxane, poly(methyl)slloxanes and poly(methylphenyl) siloxanes. Other syn-

thetic lubricating oils include liquid esters of phosphorus-containing acids (e.g., tricresyl phosphate, trioctyl

phosphate, diethyl ester of decylphosphonic’ acid) and polymeric tetrahydrofurans.
Unrefined, refined and rerefined oils can be used in the lubricants of the present invention. Unrefined
oils are those obtained directly from a ‘natural or synthetic source without further purification treatment. For

‘example, a shale oil obtained directly from retorting operations, a petroleum oil obtained directly from

- distillation or ester oil obtained directly frfom an esterification process and used without further treatment

would be an unrefined oil. Refined oils aré 'si'r_-nil'ar to the unrefined oils except they have been further
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- treated in one or more puriﬁcation.- _steps to improve one or more properties. Many such purification

techniques, such as distillationi-.sq_lvent'- extraction, acid or base exiraction, filtration and percolation are

+ known to those skilled in the art.. Rere_fine_d'oils are obtained by prgcésée’s similar to those used to obtain

 refined oils applied to refined oils which have been already used in service. Such rerefined oils are also

:spent additives and oil breakdown products.

Generally the lubricants of the present: iﬁyehtibn contain an amount of the oil-soluble, metal-containing
compositions of this invention sufficient 1o inhibit oxidation, corrosion, rust and improve extreme pressure

- anti-wear properties. Normally the amount employed will be about 0.05% to about 20%, preferably about

0.1% to about 10% of the total weight of the lubricating composition. This amount is exclusive of any

~ included solvent/diluent medium. In lubricating compositions operated under extremely adverse conditions,
- such as lubricating compositions for marine diesel engines, the metal salts of this invention may be present

in amounts of up to about 30% by weight, or riore, of the total weight of the lubricating composition.
The term "minor amount” as used in the specification ‘and appended claims is intended to mean that
when a composition contains a "minor amount” of a specific 'material that amount is less than 50 percent by

_.weight of the composition.

The term "major amount™ as used in the s_pe_éq"fication and appended claims is intended to mean that

: v'vhen. a composition contains a "major amount” of a specific material that amount is more than 50 percent

by weight of the composition. L . : : _
The invention also contemplates the use of other additives in combination with the compositions of this

invention. Such additives include, -for example, det'ergent_s and dispersants of the ash-producing or ashless

: ~typ'e,.=corrbsion- and oxidation-inhibiting agents, pour point depressing agents, extreme pressure agents,

an;Mear-ag_ents’, color stabilizers and anti-foam agents.
: Thé:.ash—producing’_detergents are exemplified by oil-soluble neutral and basic salts of alkali or alkaline

. _ealj-th' fnet'als'_-With sulfonic acids, carboxyiic acids, or organic phosphorus acids characterized by at least one
 direct "'dal"bon_-to-phdsphdrus_ linkage ‘such as _tho'se prepared by the treatment of an olefin polymer (e.g.,
: polyisobutene - having a molecular ‘weight of 1000) with a phosphorizing agent such as phosphorus

tﬁi;(:h'ldridlé;' 'pho’"é;ﬁhomsf_ heptasulfide, phosphorus pentasulfide, phosphorus trichloride and sulfur, white

) _ loic_chloride. The most commonly used salts of such acids
are those of sodium, potassium, lithium, calcium, magnesium, strontium and barium.
1+ The term "basic salt” is used to designate metal salts wherein the metal is present in stoichiometrically

. largéi:amounts than the organic. acid radical. -The commonly employed methods for preparing the basic

. salts involve heating a mineral oil solution of ‘an acid with an excess of a metal neutralizing agent such as
" the’ metal oxide, hydroxide, carbonate, bicarbonate, or sulfide at a temperature about 50°C. The use of a
" promoter™:in-the neutralization stap to aid the incorporation of a large excess of metal likewise is known.
-;_i:.;E___:xampiés of compound usefil as the promoter include ‘phenolic substances such as phenol, naphthol,
__alkyiph_eno_l, thiophenol, sulfurized alkylphenol, and condensation products of formaldehyde with a phenolic
" substance; alcohols such as methanol, 2-propancl, octyl alcohol, celiosolve, carbitol, ethylene glycol, stearyl

aléohol; and cyclohexyl alcohol; and amines such:as aniline, phenylenediamine, phenothiazine, phenyinaph-

. thylamine, and dodecylamine. A particulérly"e_ffe_t’:tiye method for preparing the basic salts comprises mixing
-an.acid with an excess of a basic alkaline earth metal neutralizing agent and at least one alcohol promoter,

' " and carbonating the mixture at an elevated temperature such as 60-200° G,

.5

. Ashless detergents and dispersants are so called despite the fact that, depending on its constitution, the
dispersant may upon combustion_ yield a non_-vblatile material such as boric oxide or phosphorus pentoxide;
however, it does not ordinarily contain metal ‘and ‘thersfore does not yield a metal-containing ash on

‘combustion. Many types are known in the'_ar't, and any of them are suitable for use in the lubricant

compositions of this invention. The following are illustrative: _
(1) Reaction products of carboxyl'ic__aci'ds_ {or derivatives thereof) containing at least about 34 and
- preferably at least about 54 atoms with nitrogen containing compounds such as amine, organic hydroxy
- compounds such as phenols and alcohols, andlor basic inorganic materials. Examples of thess
"carboxylic dispersants" are described in British Patent 1,306,529 and in many U.S. patents including
~ the following: ' ' B '
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S "'1(2) Reaction products of relatwely hlgh molecular wexght ahphatrc or alicyclic halides with amines,
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5,163,603 | 3,351,662 | 3,541 012
1.8,184/474 | 3381,022 | 3,543,678
13,215,707 | 3,399,141 | 3,542,680
13,219,666 | 3,415,750 | 3,567,637
13,271,310 | 3,433,744 .| 3,574,101
3,272,746 | 3,444,170 | ‘3,576,743
3,281,357 - | 3,448,048 | 3,630,004
3,308,908 | 3,448,049 | 3,632,510
3,311,558 | 3,451,033 | 3,632,511
3,316,177 | 3,454,607 | 3,697,428
|.3.340,281 | 3,467,668 | 3,725441
3,341,542 | 3,501,405 | 4,234,435
3,348, 493 ) 3,522,1,79 “R_e 28,433

“preferably polyalkylene polyamines. These may be charactenzed_ as "amine dispersants” and examples

s

55,

- ‘thereof are described for example, in the followmg u. S. patents

3,275,554; 3,454, 555; 3,438,757 and 3 565,804.

(3) Reactron products of alkyl phenois in whrch the “alkyl. group contams at least about 30 carbon atoms
- with aldehydes (especrally formaldehyde) and ammes (especrally polyalkylene polyamines), which may

* -~ be characterized as "Mannich drspersants The materials descnbed in the following U.S. patents are
||Iustrat|ve : : :

2,459,112 | 13,442,808 | 3,591,508 -
2,962,442 | 3,448,047 | 3,600,372
| 2,084,550 | 3,545497 | 3,634,515
3,036,003 | 3,469,661 | 3,649,229
3,166,516 | 3,461,172 | 3,687,574
| 3288,770 | 3,493,520 | 3,725,277 -
| 3,355,270 /| -'3,539,633 || 3,725,480
|-3,368,972 .| 3,568,743 | 3,726,882 | _
.3,_41 3",347- : '--__;3_,58'6;6'29' ',_3 980,569

_--(4) Products obtamed by post-treatmg the carboxyhc, amme or Manmch dispersants with such reagents

-as: urea, throurea. carbon. disulfide, aldehydes, ketones, carboxyhc acids, hydrocarbon-substituted stc-

- -cinic anhydndes, nitriles,” epoxides, boron compounds, phosphorus compounds or the like. Exemplary
B matenals ‘'of this kind are described in the foilowmg U 3. patents '-

-3036 003 - --3,28_2,955_--' 349'3 52‘0_ 3,639,242
3,087,936 | 3,312,619 | 3,502,677 | 3,648,229
3,200,107 | 3,366,569 | 3,513,093 | 3,649,659
3,216,936 | 3,367,943 | 3,533,945 | 3,658,836
3,254,025 | 3,373,111 | 3,539,633 | 3,697,574
+3,256,185 | 3,403,102 | 3,573,010. | 3,702,757
3,278,550 | 3,442,808 | 3,579,450 ‘| 3,703,536
3,280,234 | 3,455,831 .| 3,591,508 | 3,704,308
3,281,428 | 3455832 .| 3,600,372 | 3,708,422

-._'(5) Interpolymers of orl-solubllrzmg monomers such as decyl methacrylate vinyl decyl ether and high

‘molecular weight olefrns ‘with monomers containing polar substituents, e.g., aminoalkyl acrylates or
acrylamldes and poly-(oxyethylene)-substrtuted acrylates. These may be characterized as "polymeric
~ dispersants” and examples thereof are disclosed in the following U.S. patents:

. 3,320,6658; 3,366,730; 3,449,250; 3,687,849; 3,519,565 and 3,702,300.

- Extreme pressure agents and corrosion- and oxidation-inhibiting agents which may be included in this

invention are exemplified by chlorinated aliphatic hydrocarbons such as chiorinated wax; organic sulfides

10
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: 'and polysulfldes such as benzyl dlsulﬁde, bns(chlorobenzyl) disulfide, dibutyl tetrasulfide, sulfurized methyl

~ ester of oleic acid, sulfunzed alkylphenol ‘sulfurized dlpentene, and sulfurized terpene; phosphosulfurized

_'hydrocarbons such as the reactlon product ‘of. a phosphorus sulfide with turpentine or methyl oleate,

' _phosphorus . ssters mcludmg pnnclpally d:hydrocarbon and frihydrocarbon phosphites such as dibutyl

10

15

. phosphite, diheptyl’ phosphits, dlcyclohexyl phosphlte pentylphenyl phosphite, dipentylphenyl phosphite,
o tndecyl phosphlte distearyl phosphlte dimethyl napthyl phosphite, oleyl 4-pentyiphenyl phosphite, poly-
_propylene (molecular weight 500)—substltuted phenyl phosphite, dnsobutyl-substltuted phenyl phosphite;
-metal thiocarbamates, such as -zinc dloctyldtthuocarbamate and barium heptylphenyl dithiocarbamate;
Group iI. metal phosphorodsthloates such “as zinc dicyclohexylphosphorodithioate, zinc dioctyl-

phosphorodlthioate, barium _di(heptylpheny)- phosphorodlthloate, cadmium dinonylphosphorodithioate, and

~ the zing ‘salt of a phosphorod:thnonc acid- produced by the reaction of phosphorus pentasulfide with an

equimolar mlxture of isopropy! alcohol ancl n-hexyl alcohol.
The composﬂuons of this mventaon can be added directly to the lubricant. Preferably, however, they are

. diluted with a substantially inert, normally llqwd ‘organic diluent such as mineral oil, naphtha, benzene,
toluene or xylene, to form an additive concentrate. These concentrates usually contain from about 10
-percent to 90 percent. by- welght of the composntlon of this invention and may contain, in addition, one or
_ more other additives known in the art.or described hersinabove.

The. fuel compositions of the present invention contain a major proportion of a normally liquid fusl,

:_ usually a hydrocarbonaceous petroleum distillate fuel such as motor gasoline as defined by ASTM
. Specrflcatlon D-439-73 and diesel fuel or fuel oxl ‘as defined by ASTM Specification D-396. Normally liquid

fuel composlttons comprising nonhydrocarbonaceous materials such as alcohols, ethers, organonitro com-
K pounds and the like (e.g., methanol, sthanol, dlethyl other,’ ‘methyl ethyl ether, nitromsthane) are also within
-.the scope of this invention as are liquid’ fuels derived from vegetable or mineral sources such as corn,
. alfalfa, shale and coal. Norrally llquu:l fuels which are mixtures of one or more hydrocarbonaceous fuels

.-

.and one or.more nonhydrocarbonaceous matenals are also contemplated. Examples of such mixtures are

L combmatlons of gasolme and ethanol, and dlesel fuel and ether. Particularly preferred is gasoline, that is, a
.-"mlxture of hydrocarbons havmg an ASTM boslmg point of about 60° C at the 10 percent distillation point to
o ._about 205°C at the 90  percent distilfation. point.

’ -to about 5 percent (based on the welght of the final- composutlon) preferably 0.001 percent to 1.0 percent.

.. Generally, these fuel composutlons contain an amount of the composition of this invention sufficient to
lmpart friction modification and/or deposut softenmg properties to the fuel; usually this amount is about 0.001

The fuel compositions of this mventlon ¢an ‘contain, in_addition to the compositions of this invention,

' other additives which are well known to those -of skill in the art. These can include antiknock agents such as

tetraalkyl lead compoinds, lead scaverigers such as halo-alkanes (e.g., ethylene dichioride and ethylene
dlbromude) deposit preventors or modifiers. such as tnaryl phosphates, dyes, cetane improvers, auxiliary

- antioxidants such as 26-d|-t-butyl-4-methylphenol rust -inhibitors such as alkylated succinic acids and
- anhydndes, bacteriostatic agents, gum inhibitors, metal deactivators, demulsifiers, upper cylinder lubricants,

. - anti-icing agents and the like. ~

In certain preferred fuel composmons of the present invention, the aforedescribed compositions are

. combirnied with an ashiess dnspersant m gasolme Such ‘ashless dispersants. are preferably esters of a mono-

or polyol and a high molecular weight mono- or polycarboxylic acid acylating agent containing at least 30

- ‘carbon atoms in the acyl moisty. Such esters are well known to those of skill in the art. See, for example,

- 'French Patent No. 1,396,645, British Patent Nos. 981,850 and 1,055,337 and U.S. Patent Nos. 3,255,108;

. 46

=3, 311,558; 3,331,776; 3,346,354; 3, 522,179; 3,579,450; 3,542,680; 3,381,022; 3,639,242; 3,697,428;
.3,708,522; and British Patent Specification 1,306,529.
-3'-.-Generally, the weight. ratio of the composltlons of this inverition to the aforesaid ashless dispersants is about

'{'-"'.'.;'01 to about 10.0, preferably about 1 to about 10 parts of composition to 1 part ashless dispersant. In still
- another embodiment of this invention, the mventlve additives are combined with Mannich condensation

. : 55

: g'-products formed from substituted phenols, aldehydes, polyamines, and substituted pyridines. Such con-
.. densation products are described in U.S. Patent Nos. 3,649,659; 3,558,743; 3,539,633; 3,704,308; and
._'-.'_.3725 277.

" The composmons of this invention can be added directly to the fuel to form the fuel compositions of this

S mvention or they .can be diluted. with-a substantlally inert, normally liquid organic solvent/diluent such as

R mmeral oil, xylene, or a normally liquid fuel as described above, to form an additive concentrate which is
then added to the fuel in sufficient amounts to form the inventive fuel composition described herein. These
g concentrates generally contain about 10 10 90 percent of the compos:tlons of this invention and can contain
" in addition any of the above descnbed conventional additives, particularly the aforedsscribed ashless

- dispersants in the aforesaid proportions: The remainder of the concentrate is the solvent/diluent.

1
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"Many of the above-mentioned e><treme pressure agents and corrosion- oxidation inhibitors also serve as
antiwear agents. Zinc dralkylphosph rodlthroates are a well known example.
~ Pour point depressants are 2° "'rtlcmarly useful type of additive often included in the lubricating oils
described herein. The use Of such - pour pomt depressants in oil-based compositions to improve low
temperature propsrties is well kriown in the art. "See, for ‘example, page 8 of "Lubricant Additives” by C.V.

o Smalheer and R. Kennedy Smith (Lezrus—Hrles Co. publishers, Cleveland, Ohio, 1967).

Examples of- useful pour. pomt depressants are polymethacrylates, polyacrylates; polyacrylamides;

) eondensatlon products of haloparafﬂn waxes and aromatic compounds; vinyl carboxylate polymers; and
terpolymers of dlalkylfumarates, _vmylesters of fatty acids and alkylvinylethers. Pour point depressants useful

for the: purposes of this- mventton, techniques for. thelr preparation and their uses are described in U.S.

'/ Patents - 2 ,387,501; 2 015 748 2, 655 479 1,815,022; 2,191 498 2,686,746; 2,721,877; 2,721,878; and
i ;3 250 715,

Antr-foam agents are used to reduce or. prevent the formatlon of stable foam. Typical anti-foam agents

E _.'mclude sxlrcones or orgamc polymers Addmonal anti-foam compositions are described in "Foam Control
' -}__\gents" by Henry T Kerner (Noyes Data Corporatlon, 1976). pages 125-162.

The oil-soluble, metal-contammg composrtlons of this invention can be added directly to the lubricant.

::’-"'.Preferably, ‘however,. they. are diluted with a substantlally inert, normally liquid organic diluent such as
" mineral -oil; - naphtha benzene, toluens or xylene to form an . additive concentrate. These concentrates

| . \_,20 .

o '.usually oontam from about 10 to 80%: by welght of the oil-soluble, metal-containing compositions of this
-invention and may -contain, in addition,- one ‘or. more other additives known in the art or described
' {.heremabove The remamder of the concentrate is the substantlally inert normally liquid diluent.

" This - inventionialso includes aqueous composrtrons which are characterized by an aqueous phase.
These aqueous oomposmons include sotutrons, micelle. dnspersrons, micro emulsions, and the like. Prefer-
ably, the aqueous phase is a contmuous aqueous phase. These aqueous compositions usually contain at

. least about 40% by weight water. Such -aqueous composrtlons encompass both concentrates containing
“frem -about 40% to about 70% by welght preferably from about 40% to about 85% by weight water, and

water-based tunctlonal fluids contammg at least about 40% . by weight and generally at least about 70% by

- . weight of water, and an effective amount of the antioxidant compositions of the invention to improve the

30

antioxidant charactenstrcs of sard aqueous composmons Preferably, the antioxidant composition of the

invention are present in these aqueous composrtxons ‘at levels in the range of from about 0.01% to about
. 15%, more preferably from’ about 0.1% to about 10% by weight, more preferably from about 0.1% to about

5% by welght of said aqueous composmons ‘The concentrates -generally contain less than about 50% by

' ;werght preferably less than about 25% by: werght more preferably less than about 15% by weight, and still

miore preferably less than about 8% by welght hydrocarbon oil. The water-based functional fluids preferably

. contain less than about 15% by werght more preferably less than about 5% by weight, and more preferably

_less than about 2% by weight hydrocarbon ‘ol

“These concentrates and water-based funct:onal flurds can optronally include other conventional additives

' -.'commonly employed in water-based functronat ﬂurds These ‘conventional additives include dispersants,

: "'_solublhzers. surfactants tunctlonal addrtrves,.corrosmn-tnhrbltors, shear stabilizing agents, bactericides,
0. dyes, water-softeners, odor masking agents anti-foam-agents, and the like.

" The concentrates’ are analogous fo the water-based functional fluids except that they contain less water

: '1"'and proportronately more of the other mgredrents The concentraies can be converted to water-based
- ".f.functlonal fluids by drlutron with water. This dilution i$ usually done by standard mixing techniques. This is
 often'a convenient procedure since the concentrate can be shipped to the point of use before additional
.water is" added Thus, the ‘cost -of shrppmg a substantral amount of the water in the final water-based
) ;_-:._functronal fluid is saved.’ Only the water necessary to’ formulate the concentrate (which is determined
' '_l_pnmanly by ease of handhng and convenience factors) need be shipped. -

Generally these water-based ‘functional ﬂurds are. made by diluting the concentrates with water, wherein

' .,the ratio of water to, concentrate is usually in the range of about 80:20 to about 99:1 by weight. As can be
_seen when dilution is carried out within these ranges, the final water-based functional fluid contains, at most,

an ms:gmﬁcant amount of hydrocarbyl oil,
- Also mcluded within the: invention are methods for prepanng aqueous compositions, including both

- :concentrates and water-based tunctronat ﬂUIClS. contamlng other conventional additives commonly employed

A . "-m water-based functional flurds These ‘methods compnse the steps.of:
. 56.

(1) m:xmg the composrtlon of the mvention wuth such other conventronal addrtrves either srmultaneously
- or sequentrally to form'a dispersion or solutron optronally

(2) combmmg said dlspersron or solutron with ‘water to form said aqueous concentrate; and/or

- (3). drlutmg sald drspersron or solutlon, or. ooncentrate with water wherem the total amount of water used
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is in the amount required to provide the desired concentration of the composition of the invention and
other functional additives in said concentrates or said water-based functional fluids.
These mixing steps are cairied out usmg conventional equipment and generally at room or slightly

. elevated temperatures. usually below 100°C and often below 50°C. As noted above, the concentrate can

be formed and then shipped to the point of use where it is diluted with water to form the desired water-
based functional fluid. In other instances the: tlmshed water-based functional fluid can be formed directly in
the same equrpment used to form the concentrate or the dispersion or solution.

Dispersants and/or solubilizers that are useful in preparing the aqueous compositions of the present
invention include the nitro-containing, phosphorus-free carboxylic solubilizers disclosed in U.S. Patents
4,329,249; 4,368,133; 4,435,297; 4,447,348; and 4,448,703.

- Briefly, these dispersants and/or solubilizers are made’ by reactmg (1) at least one carboxylic acid acylating

agent having at least one hydrocarbyl-based substituent of at least about 12 to about 500 carbon atoms with
(i) at least one (a) N-(hydroxyl-subst:tuted hydrocarbyl) amine, (b) hydroxyl-substituted poly-

' (hydrocarbyloxy) analog of said amine (a), or (c) mixtures of (a} and (b). Preferred acylating agents include

the ‘substituted succinic acids or anhydrides. Preferred amines include the primary, secondary and tertiary
alkanol amines or mixtures thereof. These drspersant/solublllzers are preferably used at effective levels to
disperse or dissolve the various additives, partlcularly the ‘functional additives discussed below, in the

_concentrates and/or water-based functional fluids of the present invention. In a particularly preferred
-embodiment of the present invention, the drspersant/solublllzer is the reaction product of a polyisobutenyl-

substituted succinic anhydride with drethylethanolamme or a. mixture of dlethylethanolamme and

‘ethanolamine.

The surfactants that are useful can be of the. cationic, amomc, nonionic or amphoteric type. Many such

- ‘surfactants of each type are known to the art. See, for example, McCutcheon's "Emulsifiers & Detergents",

25

1981, Notth Am_erlcan Edition, publlshed by McCutcheon Division, MC Publishing Co., Glen Rock, New

Jersey, US.A.

. Among the nonionic surfactant types are the alkylene oxide-treated products, such as ethylene oxide-
treated phenols, alcohols, esters, amines and amrdes Ethylene oxrde/propylene oxide block copolymers are

_ also useful nonionic surfactants. Glycerol esters and sugar esters are also known to be nonionic surfactants.
A typical nonionic surfactant class useful with the present’ lnventlon are the alkylene oxide-reated alkyl
‘phenols such as the ethylens oxide alkyl phenol condensates sold by the Rohm & Haas Company. A

specific example of these is Triton - X-100 ‘which contains. an average of 9-10 ethylene oxide units per

.molecule, has an HLB value of about 13.5 and a molecular weight of about 628. Many other suitable
“nonionic surfactants are known; see, for example, the aforementioned McCutcheon's as well as the treatise

~ "Non-lonic Surfactants™ edited by Martin J. Schick, M. Dekker Co., New York 1967.
85
'hydrophrllc surfactants. Anionic surfactants contain negatively charged polar groups while cationic surfac-
- tants contain positively charged polar groups. Amphoteric dispersants contain both types of polar groups in
‘the. same molecule. A general survey of .useful surfactants is found in Kirk-Othmer Encyclopedia of

As roted above, cationic, anionic and amphotenc surfactants can' also be used. Generally, these are all

:Chemrcal Technology, Second Edition, Volume 19, page 507 et seq. (1969, John Wiley and Son, New York)

and the aforementioned compilation published under the name of McCutcheon's.

-Among the useful anionic surfactant types are the widely known carboxylate soaps, organo sulfates,

- sulfonates, sulfocarboxylic acids and their salts; and phosphates. Useful cationic surfactants include nitragen

50

compounds such as amine oxides and the well-known quaternary ammonium salts. Amphoteric surfactants

" include amino acid-type materials and snmllar types Various cationic, anionic and amphoteric dispersants

are available from the industry, particularly- from. such companles as Rohm & Haas and Union Carbide

~ Corporation, both of America. Further information: about anionic and cationic surfactants also can be found
.in the texts "Anionic Surfactants”, Parts I and Hll, edited by W. M. Linfield, published by Marcel Dekker,

Inc., New York, 1876 and "Cationic Surlactants edrted by E. Jungermann, Marcel Dekksr, Inc., New York
1976.

These surfactants, when used, are generally employed in effective amounts to aid in the dispersal of the
various additives, particularly the functional additives discussed below, in such systems.

The functional additives that can "be ‘used .are typically oil-soluble, water-insoluble additives ‘which
function in conventional oil-based systems as extreme pressure agents, anti-wear agents, load-carrying

' '_agents friction modifiers, lubricity agents,’ etc They can also function as anti-slip agents, film formers and
-:-_frrctron modifiers. As is well kriown, such addltrves can function in two or more of the above-mentioned
. ways; for example, extreme pressure agents often functlon as load-carrying agents.

-The term: "sil-soluble, water-insoluble functlonal addltlve refers to a functional additive which is not

L - soluble in water above a level of about 1 gram per 100 milliliters of water at 25 C, but is soluble in mineral

13
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ol to the extent of at least 1 gram per liter at25°C. -

' These functional additives can also include certain solid lubricants such as graphito, molybdenum

~ disulfide and polytetrafluoroethylene ard related solid polymers. ' '
©-:  These functional additives can also include frictional polymer formers. Briefly, these are potential
5. polymer forming materials which are dispersed in a liquid carrier at low concentration and which polymerize
. at ribbing. or -contacting: surfaces to form-protective polymeric films on the surfaces. The polymerizations
' afe-believed to result from the heat generated by the rubbing and, possibly, from catalytic and/or chemical
- . action.of the freshly ‘exposed ‘suirface. A ‘spacific ‘example of such materials is linolsic acid and ethylene
. glycol combinations which can form'a polyester frictional polymer film. These materials are known to the art
70° ; and- descriptions’ of them are found, for. example, in the journal "Wear", Volume 26, pages 369-392, and

. West German Published Patent Application 2,339,065. '

i Typically, thesé functional additives are known metal or amine salts of organo sulfur, phosphorus, boron
‘ot ‘carboxylic acids which are the same as or of the same type as used in oil-based fluids. Typically, such
7. " sahs are-of carboxylic.acids of 1 to 22 carbon atoms including both aromatic and aliphatic acids; sulfur
w716, -acids such ‘as’ alkyl. and"aromatic. sulfonic_acids and the like; phosphorus acids such as phosphoric acid,
.+ ’phosphorus: ‘acid, phosphinic’ acid; acid-phosphate esters and analogous sulfur homologs such as the
sphosphoric .and. dithiophosphoric acids. and related acid esters; boron acids include boric acid, acid
" "Borates and: the iike. Useful functional additives also include metal dithiocarbamates such as molybdenum
. ~and artimony dithiocarbamates; s well as dibutyl tin sulfide, tributy! tin oxide, phosphates and phosphites;

orate amine salts, chiofinated waxes; trialky! tin oxide, molybdenum phosphates, and chlorinated waxes.
“. . 'Mainly such functional additives are known to the art. For example, descriptions of additives useful in
conventional oil-based systems and in the aqueous systems of this invention are found in “Advances in
* Petroleum Cheristry and Refiriing”, Volume 8, edited by John J. McKetta, Inferscience Publishers, New
: York, 1963, pages 31-38 inclusive; Kirk-Othmet "Encyclopedia of Chemical Technology®, -Volume 12,
.25° Second Edition, interscience Publishers, New York, 1967, page 575 st seq.; "Lubricant Additives” by M. W.

Ranney, Noyes Data Corporation, Park Ridge, N. J., U.S.A.

: In certain of the typical aqueous ‘systems of the invention, the functional additive is a sulfur or chloro-
- sulfur extreme pressure agent, known to be useful in oil-base systems. Such materials include chlorinated
. aliphatic hydrocarbons, such as chlorinated wax; ‘organic sulfides and polysulfides, such as benzyl-disulfide,
80 ¢ bis-(r_:hlorbbenzyl)diSuIﬁd_e, dibuty! tetrasulfide, sulfurized sperm oil, sulfurized methy! ester of oleic acid,
. suilfurized.” alkylphenol, sulfurized ‘dipentene, sulfurized ‘terpene, and sulfurized Diels-Alder adducts;
. 'phOSphosuImrized hydrocérbon's, such. as the reaction product of phosphorus sulfide with turpentine or

methyl oledte; phosphiorus’ esters. such ‘ag the dihydrocarbyl and trihydrocarbyl phosphites, i.e., dibutyl

- . 'phosphite, diheptyl phosphite, dicyclohexyl phosphite, pentylphenyl phosphite, dipentylphenyl phosphite,
" 35 _tridecyl :phosphite, distearyl phosphite -and - polypropylene substituted phenol phosphite; metal thiocar-

. ‘bamates, such 2 zinc dioctyldithiocarbamate and barium heptylphenol dithiocarbamate; and Group Il metal
. ‘salts of phosphorodithioic acid, such as zinc dicyclohexyl phosphorodithioate, and the zinc salts of a
... .phosphorodithioic acid. . T ,
- The functional additives can. also bé: a film former such as a synthetic or natural latex or emulsion
~ 40 thereof in water.. Such latexes.inciude natural rubber latexes and polystyrene butadienes synthetic latex.
" The functional additive can also be ari anti-chatter or anti-squawk agent. Examples of the former are the
a;’nide metal dithiophosphate'cbmbin_ations such as disclosed in West German Patent 1,109,302; amine salt-
azomethine combinations such as disclosed in British Patent Specification 893,977, or amine
dithiophosphate such as disclosed in U.S.. Patent 3,002,014. Examples of anti-squawk agents are N-acyl-
4 -sarcosines and derivatives thereof such'as disclosed in U.S. Patents 3,156,652 and 3,156,653; sulfurized
fatty acids and esters thereof such as disclosed in U.S. Patents 2,913,415 and 2,982,734; and esters of
dimerized fatty acids such as disclosed in U.S. Patent 3,039,967.
Specific examples of functional additives useful.in the aqueous compositions of this invention include
.the following commercially available products. = -
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TABLE |
" Functional Additive Tradename ChemiCal'Description Supplier
Anglamol 72 ' Chlorosulfurized hydrocarbon Lubrizof!
Anglamol 75 Zinc dialkyl phosphate Lubrizol
Molyvan L A thiaphosphomolybdate Vanderbili2
Lubrizol-5315 Sulfurized cyclic carboxylate ester | Lubrizol!
Emcol TS 230 Acid phosphate Ester Witco?®

1 The Lubrizol Corporation, Wickliffe, Ohio, U.S.A.
2 R. T. Vanderbilt Company, Inc., New York, N,Y., US.A.
3 Witco Chemical Corp., Organics Division, Houston, Texas, U.S.A.

Mixtures of two or more of any of the afore-described functional additives can also be used.

Typically, a functionally effective amount of the functional additive is present in the agueous systems of
this invention. For example, if the functional additive is mtended to serve primarily as a load-carrying agent,
it is present in a load-carrying amount.

The aqueous compositions of this invention often contain at least one inhibitor for corrosion of metals.
These inhibitors can prevent corrosion of either ferrous or non-ferrous metals (e.g., copper, bronze, brass,
titanium, aluminum and the like) or both. The inhibitor can be organic or inorganic in nature. Usually, it is
sufficiently soluble in water to provide a satisfactory inhibiting action though it can function as a corrosion-
inhibitor without dissolving in water, it need not be water-soluble. Many suitable inorganic inhibitors useful in
the aqueous systems of the present invention are known to those skilled in the art. Included are those
described in "Protective Coatings for Metals” by Burns and Bradley, Reinhold Publishing Corporation,
Second Edition, Chapter 13, pages 596-605. Specific examples of usseful inorganic inhibitors include alkali
metal nitrites, sodium di- and tripolyphosphate, potassium and dipotassium phosphate, alkali metal borate
and mixtures of the same. Many ‘suitable organic inhibitors are known to those of skill in the art. Specific
examples include hydrocarbyl amine and _hydroxy-substltuted hydrocarbyl amine neutralized acid com-
pound, such as neutralized phosphates and hydrocarby! phosphate esters, neutralized fatty acids (e.g.,
those having about 8 to about 22 carbon atoms), neutralized aromatic carboxylic acids (e.g., 4-tert-butyl
benzoic acid), neutralized naphthenic acids and neutralized hydrocarbyl sulfonates. Mixed salt esters of
alkylated succinimides are also useful. -Particularly useful amines include the alkanol amines such as
sthanolamine and diethanolamine. Mixiures of two or.more of any of the aforedescribed corrosion inhibitors
can also be used. The corrosion inhibitor is' Gsually present in- concentrations in which they are effective in
inhibiting corrosion of metals with which the aqueous composition comes in contact.

The aqueous compositions of the present invention (particularly those that are used in cutting or
shaping of metal) can also contain at least one polyol with inverse solubility in water. Such polyols are those
that become less soluble as the temperature of the water increases. They, thus, can function as surface
lubricity agents during cutting or working operations since, as the liquid.is heated as a result of friction
between a metal workpiece and worktool, the polyo! of inverse solubility "plates out" on the surface of the
workpiece, thus, improving its lubricity characteristics.

" The aqueous compositions of the present invention can also include at least one bactericide. Such
bactericides are well known to those of skill in the art and specific examples can be found in the
aforementioned McCuicheon publication "Functional Materials” under the heading "Antimicrobials™ on
pages 9-20 thereof. This disclosure relates to suitable bactericides for use in the aquecus compositions or

. systems of this invention. Generally, these bécteﬁcides'are water-soluble, at least to the extent io allow

them to function as bactericides. _ .

‘The aqueous compositions of the present invention ‘can also include such other materials as dyes, e.g.,
an acid green dye; water softeners, .g., ethylene diamine tetraacetate sodium salt or nitrilo triacetic acid;
odor masking agents, e.g., citronella, oil of lémon, and the like; and anti-foamants, such as the well-known
silicone anti-foamant agents.

The aqueous compositions of this mven’aon may. also include an anti-freeze additive where it is desired

‘o use the composition at a low temperature. Materials such as ethylene glycol and analogous polyoxyal-

kylene polyols can be used as anti-freeze agents Clearly, the amount used will depend on the degree of
anti-freeze protection desired and will be known to.those of ordinary skill in the art.

it should also be noted that many of the mgredrents described -above for use in making the aqueous
compositions of this invention are industrial products whlch exhibit or confer more than one property on
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such aqueous systems. Thus, a single ingredient can provide several functions thereby eliminating or
reducing the need for some other additidnal ingredient. Thus, for example, afi extreme pressure agent such
as tributyl tin oxide can also function as a bactericide.

While the invention has been explained in relation to its preferred embodiments, it is to be understood
that various modifications thereof will become apparent to those skilled in the art upon reading the
specification.

Claims

1. A method of preparing an oil-soluble, metal-containing high torque, exireme pressure agent for a
lubricating composition which comprises reacting
{A) a compound of the formula ROH, wherein R is an aliphatic group contalmng from 3 carbon atoms
up to about 50 carbon atoms with
(B) a sulfur-free, phosphorus-containing agent to form an intermediate, and then further reacting said
intermediate with '
(C) an oxide or hydroxide, or a combination of an oxide and hydroxide of a metal selected from
~ alkaline earth metals, tin, silicon, boron, zinc, molybdenum, manganese, nickel, cobalt, copper,
titanium, vanadium, tungsten, zirconium and iron in the presence of
(D) a catalytically effective amount of a proton source selected from carboxylic acids containing up
to 4 carbon atoms,
nitrogen-containing acids, sulfur-containing acids, halogen acids, water and mixtures thereof.

2. A method according to claim 1, wherein said phosphorus-containing agent is selected from phosphorus
pentoxide, phosphorus halide, phosphorus oxyhalide, and elemental phosphorus with an oxidation
source.

3. A method according to claim 1 or claim 2, wherein said alkaline earth metal is magnesium.

4, A method according to claim 1 or claim 2, wherein said metal is zinc.

5. A method according to any preceding claim, wherein the molar ratio of (A):(B) is 1:0.5 to 5:1.

6. A method according to any preceding claim, wherein the reaction of (A) and (B) is conducted at a
temperature from ambient to the decomposition temperature of any reactant or product.

7. A method according to any preceding claiim, whorein the ratio of said intermediate to (C) is 1 equivalent
of phosphorus: 0.25-2 equivalents of component (C).

& 8. A method according to any preceding claim, wherein the reaction of said intermediate with (C) is

conducted at a temperature from ambient to the decomposition temperature of any reactant or product.

8. A method according to any preceding claim, whersin said R is an isooctyl group, said phosphorus-
containing agent is phosphorus pentoxide, the metal-containing compound (C) is zinc oxide, and said
proton source is acetic ac:d

10. An additive concentrate comprising a substantially inert, normally liquid organic solvent/diluent and 10-
90% by weight of a composition prepared by a method according to any preceding claim.

11. A lubricating composition comprising a major amount of an oil of lubricating viscosity and a minor
amount of a composition prepared by a method according to any one of claims 1 to 8.

12. A fuel composition comprising a major amourgf of a normally liquid fuel and a minor amount of a
composition prepared by a method according to any one of claims 1 to 9. :

13. An aqueous composition comprisirig water and a composition prepared by a method according to any
one of claims 1 to 9. '

Patentanspriiche
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such aqueous systems. Thus, a single mgredrent can provide several functrons thereby eliminating or

-réducing the need for some other additional ingredient. Thus, for example, an extreme pressure agent such

as tributyl tin oxide can also function as a bactericide.
While the invention has been explained in relation to its preferred embodiments, it is to be understood
that various modifications thereof will become . apparent to those skilled in the art upon readmg the

. specification.

' élalms

1. ‘A method of. preparing an orl-soluble, metal-contarmng high torque, extreme pressure agent for a
lubricating composition which comprises reactmg
(A) a compound of the formula ROH, wherem Ris an aliphatic group containing from 3 carbon atoms
up to about 50 carbon atoms with =
(B) a sulfur-free, phosphorus-contammg agent to form an intermediate, and then further reacting said
intermediate with
(C) an oxide or hydroxide, or a: combmatlon of an oxide and hydroxide of a metal selected from
alkaline earth metals, tin, silicon, boron, zine, molybdenum, manganese, hickel, cobalt, copper,
. titanium, vanadium, tungsten, zirconium: and iron in the presence of
(D) a catalytically effective amount: of a proton source selected from carboxyllc acids contammg up
to 4 carbon atoms, .
mtrogen-contaimng acrds, sulfur-contammg acrds. halogen acrds, water and mixtures thereof.

: 2;_ A method according to clarm 1 whersin’ sard phosphorus—contammg agent is selected from phosphorus

pentoxrde, phosphorus halide, phosphorus oxyhahde, and elemental phosphorus with an oxidation
" SOUrce.

3. A method according to claim 1 or claim 2, '.Wher:ein"_sai'd-alkaline earth metal is magnesium.

4. A method according to claim 1 or. claim' 2, Wherein said metal is zinc.

6. ' A method acoordmg to any precedmg clarm. .wherem the reaction of (A) and (B) is conducted at a

_ temperature from ambrent to the decomposrtron temperature of any reactant or product.

T A method according to any precedmg clarm, wherein the ratio of said intermediate to (C) is 1 equivalent

- of phosphorus: 0.25-2 equivalents of component (G)

‘8. A method according to any precedrng clarm, wherem the reactron of said intermediate with (C) is

- conducted at a temperature from ambient to the decomposrtron temperature of any reactant or product.

9. A method according to any preoedmg claim,’ wherem said R is an isooctyl group, said phosphorus-
containing agent is phosphorus pentoxide, the metal-corrtalmng compound (C) is zinc oxide, and said
R proton source is acetrc acud :

) 10. An additive concentrate compnsmg a substantrany inert, normally liquid organic solvent/diluent and 10-

90% by werght ofa compos:tron prepared by a method according to any preceding claim.

1. A Iubncatmg oomposrtlon compnsrng a major “amount of an oil of lubricating viscosity and a minor
amount of a composrtron prepared by a method accordmg to any one of claims 1 to 9.

'1_2."A fuel composutron comprising a major amount of a normally liquid fuel and a minor amount of a '

composition prepared by a method accordmg to any one of claims 10 9.

13. An aqueous composition compnsmg water and a composmon prepared by a method according to any

one of claims 1 to 9.
) 0 LA A
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Verfahren zur Herstellung eines Sligslichen, metallhaltigen Hochmoment-Extremdruckmittels flir ein
Schmiermittel, umfassend die. Umsetzung von
(A) einer Verbindung der Formel ROH, in der R einen aliphatischen Rest mit 3 Kohlenstoffatomen
bis zu etwa 50 Kohlenstoffatomen bedautet, mit _
{B) einem schwefelfreism, phosphorhaltlgem Mittel unter Herstellung eines Zwischenprodukis und
anschlieBend ‘weltere Umsetz_ung des:anschenprodukts mit
(C) sinem Oxid oder Hydi’omd oder einer Kombination aus einem Oxid und einem Hydroxid eines
. Metalls, ausgewahit aus Erdalkahmetallen, Zinn, Silicium, Bor, Zink, Molybdén, Mangan, Nickel,
Kobalt, Kupfer, Titan, Vanadin, Wolfram, Zirkonium und Eisen in Gegenwart von
(D) einer katalytisch wirksamen: Menge piner Protonenquelle, ausgewadhit aus Carbonsduren mit bis
zu 4 Kohlenstoffatomen, stlckstoﬂhaltlgen Sduren, schwefelhaltigen Sduren, Halogensiuren, Wasser
und Gemischen' davon. :

-Verfahren nach AnSpruch 1, wobel das phosphorhaltlge Mittel ausgewahlt ist aus Phosphorpentoxid,

Phosphorhalogemd Phosphoroxyhalogemd und elementarem Phosphor mit siner Oxidationsquelle.

Verfahren nach Anspruch 1 oder Anspruch 2 wobel das Erdalkalimetall Magnesium ist.

.Verfahren nach Anspruch 1 oder 2 wober das Metall Zink ist.

Verfahren nach emem vorangehenden Anspruch wobei das Molverhilinis von (A):(B) 1:0,5 bis 5:1

. betragt

8.

Verfahrsn nach emam vorangehendan Anspruch wobei die Umsetzung von (A) und (B) bei einer

. Temperatur von Rapr_ntemperatur blS zur Zersetzungstemperatur eines Reaktanten oder des Produkts

7.

10
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12.
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: . durehgefilhrt wird.

Verfahren nach emem vorangehenden Anspruch wobei das Verhiltnis des Zwischenprodukts zu (C) 1

Aquivalent Phosphor : 0,25 blS 2 Aquwalente der Verbmdung {(C) betrégt.

_ Vsrfahren nach einem vorangehenden Anspruch wobe: die Umsetzung des Zwischenprodukts mit {C)

bei einer Temperatur. von Raumtemperatur bis zur Zersetzung eines Reaktanten oder des Produkts
durchgeflihrt wird. - L :

Verfahren nach einem- vorangehenden Anspruch -wobei R eine Isooctylgruppe bedeutet, das phosphor-
haltige  Mittel Phosphorpentoxnd |st das metallhaltnge Mittel (C) Zinkoxid ist und die Protonenquelle
Essigsdure ist.

Additivkpnéentrat; umfasééhd _ain;f..' lm "'v'{eée_ntl"ich'en inertes, normalerweise flissiges organisches
L&sungsmittel/Verdiinnungsmitte! und 10 bis 90 Gew.-% einer Zusammensetzung, hergestelit gemaBa
einem Verfahren eines voi'angehenden' Anspruchs.

Schmlermnttel umfassend eme Hauptmenge eines Ols mit Schmuerwskosntat und eine geringere Menge
einer Zusammensetzung, hergestent gemaB emem Verfahren nach einem der Anspriiche 1 bis 9.

Kraftstoﬁzusammensetzung, umfassend eine Hauptmenge eines normalerweise fllissigen Kraftstoffs

.und eine geringere Menge einer Zusammensetzung, hergestellt gom&38 einem Verfahren nach einem

der Anspriiche 1 blS 9.

WaBnge Zusammensetzung, umfassend Wasser und eme Zusammensetzung, hergestelit gemaB sinem

- Verfahren nach emem der AnsprUche 1 bls 9

Revendications

1.

~ faire réagar

Une méthode pour préparer un agent de pressnon extréme, soumis & des couples élevés, renfermant
des métaux, soluble dans lhurle, des’nné 2 una composmon d'huile lubrifiants, méthode qui consiste 2
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~{A)y un compbsé.dé ‘formule ROH, dans lequel R est un groupe aliphatique renfermant de 3 atomes
. de carbone jusqu'a environ 50 atomes de carbone avec _
(B) un agent, exempt de ‘souire, renfermant du phosphore, afin de former un intermédiaire et ensuite
3 faire réagir ledit intermédiaire avec .

" {C) un oxyds ou un hydroxyde ou; bien-une combinaison d'oxyde et dhydroxyde d'un métal choisi
~parmi les métaux alcalino-terreux, I'tain, le silicium, le bore, le zinc, le molybdéne, le manganése, le
nickel, le cobalt, le cuiivre, le titane; le vanadium, le tungstdne, le zirconium et le fer en présence de
(D) une quantité efficace du-point de. vue catalytique d'une source protonique choisie parmi les
acidés carboxyliques renfermant jusqu'd 4 atomes de carbone, les acides renfermant de I'azote, les

acides renfermant du-soufre, les acides halogénés, I'eau et les mélanges de ceux-ci.

Une méthode selon la revgn_digaiibn 1 dans laquelle ledit agent renfermant du phosphore est choisi
‘parmi le pentoxyde de phosphore, les halogénures de phosphore, les oxyhalogénures de phosphore, et

" le phosphore élémentaire avec une source oxydante.

~Une :"'".é'thode;.:s_ellqﬂ__f:a revendication 1 ou la revendication 2, dans laquelle ledit métal alcalino-terreux
. est du magnésium. oL X

Une{héthode. selon la revendication :'_1_-.,'0'1',1_ Ia revendication 2, dans laquelle ledit métal est le zinc.
: '-'Urie"rh_éthode'selbn _I'.un'e"'d:e-s' _r:egvéi)él‘it:ét'idné.pré'céde'nte's, dans laquelle le rapport molaire'de (A):(B)
: Qst-de'1:0,5_"a$:1._ LA e e

Une'. méthodeselon I‘,une_'qﬁelc'dﬁqué' d_o{s;i‘evéndiéaﬁqhs précédentes, dans laquelle la réaction de (A)
- et (B) est mise en oeuwre & une-tampérature entre la température ambiante et la température de

" décomposition d'un queiconque des réactifs ou produits.-

Une méthode selon F'une _d'_efs'_ré\.l'eri@;_éé'tfio_ri's'_prééjédéntés, dans laquelle le rapport dudit intermédiaire &
(C) est 1 équivalent de phosphore: 0,25-2 équivalents de composant (C).

“Une méthode selon I'une-_bluéiéoﬁqu_.e* deS_s@Vendi@tibhé_ précédentes, dans laquelle la réaction dudit

- intermédiaire avec (C) est mise. en 'ge__u'\"/ké'é une- température entre la température ambiante et la
~ température de décomposition de I'un quelconque des réactifs ou produits.

Une méthode selon I'Qhe'_.Qu:elcdhqué.;'de'sf..reyéﬁdications précédentes, dans laquelle ledit R est un

" ‘groupe isooctyle, lodit agent renfermant du_ phosphore st du pentoxyde de phosphore, le composé

10,

.

12

13.

. renfermant du métat (G) est 'oxyde de zinc, et ladite source protonique est F'acide acétique.

Un. concentré d'addition ,..;con::\pbrtént-{-:u'n' agent 'éleaﬂVdiluant organique, liquide sous les conditions
normales et pratiquement inerte. et de 10 -2 90% en poids d'une composition préparée par- une
méthode selon 'une quelconique des revendications précédentes.

Uhe_cqfhpoéiﬁon lubrifiante comportant une quantité prépondérante d'une huile de viscosité lubrifiante
et une quantité plus faible d'une composition préparée par une méthode selon I'une quelconque des
revendications149. .~ o : o

Urie composition de carbu_rant_:c-'ompbrtéﬁf une qﬁantit_é prédominante d'un carburant liquide sous les
conditions normales st une quantité plus faible d'une composition préparée par une méthode selon
F'une queiconque des revendications 1 as.

Une composition aqueuse combo_rtan_t de I'sau ot une composition préparée par une méthode selon
I'une quslconque des revendications 1 2 9.
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